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Abstract. In this paper, we first introduce the concept of neutrosophic vague soft 
expert sets (NVSESs for short) which combines neutrosophic vague sets and soft 
expert sets to be more effective and useful. We also define its basic operation, 
namely complement, union, intersection, AND and OR along with illustrative ex- 
amples, and study some related properties supporting proofs. In our model the user 
can know the opinion of all experts in one model. 
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1. Introduction 


In reality, the limitation of precise research is increasingly being recognized in many 
fields, such as economics, social science, and management science, etc. It is well known 
that the real world is full of uncertainty, imprecision and vagueness, so researches on 
these areas are of great importance. In recent years, uncertain theories such as proba- 
bility theory, fuzzy set theory [1], intuitionistic fuzzy set theory [2], vague set theory 
[3], rough set theory [4] and interval mathematics have developed greatly and achieve- 
ments have been widely applied in lots of social fields. But as we know in some real life 
problems for proper description of an object in uncertain and ambiguous environment, 
we need to handle the indeterminate and incomplete information. But these theories do 
not handle the indeterminate and inconsistent information. Thus neutrosophic set (NS in 
short) is defined by Smarandache [5], as a new mathematical tool for dealing with prob- 
lems involving incomplete, indeterminacy, inconsistent knowledge. In NS, the indeter- 
minacy is quantified explicitly and truth-membership, indeterminacy membership, and 
false-membership are completely independent. Furthermore, many research and applica- 
tions in the literature based on neutrosophic set are undertaken such as some aggregation 
operators of interval neutrosophic linguistic numbers for multiple attribute decision mak- 
ing [6], similarity measures between interval neutrosophic sets and their applications in 
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multicriteria decision-making [7], multicriteria decision-making method using aggrega- 
tion operators for simplified neutrosophic sets [8] and improved correlation coefficients 
of single valued neutrosophic sets and interval neutrosophic sets for multiple attribute 
decision making [9] . However, all of these theories have their inherent difficulties, in 
order to overcome these disadvantages, Molodtsov [10] firstly proposed a new mathe- 
matical tool called soft set theory to deal with uncertainty and imprecision and it has 
been demonstrated that this new theory brings about a rich potential for applications in 
decision making, measurement theory, game theory, etc. 

Presently, research on the theoretical and application aspects of soft sets and its various 
generalizations are progressing rapidly. Thus After Molodtsovs work, some operations 
and application of soft sets were studied by Chen et al.[11] and Maji et al. [12,13] Also 
Maji et al.[14] have introduced the concept of fuzzy soft set, a more general concept, 
which is a combination of fuzzy set and soft set and studied its properties, and also Roy 
and Maji [15] used this theory to solve some decision-making problems. Vague soft set 
theory was provided by Xu [16], later on Alhazaymeh and Hassan [17] introduced the 
concept of generalized vague soft set and its application followed by possibility vague 
soft set along with a few applications in decision making [18] , and interval-valued vague 
soft sets and its application. [19], they also introduced the concept of Possibility Interval- 
Valued Vague Soft Set [20]. By the concept of neutrosophic set and soft set, first time, 
Maji [21] introduced neutrosophic soft set. As a combination of neutrosophic set and 
vague set, Alkhazaleh [22] introduced the concept of neutrosophic vague set. Among the 
significant milestones in the development of the theory of soft sets and its generalizations 
is the element of expert sets which enables the users to know the opinion of all the experts 
in one model without the need for any operations. This new aspect has further improved 
the theory of soft sets and made it better suited to be used in solving decision making 
problems, especially when used with the more accurate generalizations of soft sets such 
as fuzzy soft sets, intuitionistic fuzzy soft sets, neutrosophic soft set and neutrosophic 
vague soft set. this aspect was established by Alkhazaleh and Salleh (see [23]) .The duo 
of Alkhazaleh and Salleh then proceeded to introduce the notion of fuzzy soft expert sets 
[24] and gave the application of this concept in decision making and medical diagnosis 
problems. Hassan and Alhazaymeh introduced the theory of vague soft expert sets (see 
[25] ) and used it to solve decision making and medical diagnosis problems. They also 
introduced the mapping on generalized vague soft expert set (see [26] ). 

In this paper we introduce the concept of neutrosophic vague soft expert set which is a 
combination of neutrosophic vague set and soft expert set, and then define its basic op- 
eration, namely complement, union, intersection, AND, and OR, and study their proper- 
ties. 


2. Preliminaries 


In this section, we recall some basic notions in neutrosophic vague set, neutrosophic 
vague soft set, soft expert set and neutrosophic soft expert set. 


DEFINITION 2.1. (see [22]) A neutrosophic vague set Ayy (NVS in short) on the 
universe of discourse X written as 


Anv ={<x% Tawy Casa (x); Fayy (x) >;x EX} 


whose truth-membership, indeterminacy - membership and falsity-membership func- 
tions is defined as Tayy (x) = [T~,T*], Jay, (x) = I ,I"] and Fay, (x) = [F -, F+] where 





(1) T*21-F-^, (2) F+=1-T ad(3) "0€ TI^ +F <2. 


DEFINITION 2.2. (see [22]) Let V yy be a NVS of the universe U where Vu; € U, 
Tey (x) = [1,1], fg, (x) = [0,0], Fg, (x) = [0,0], then Yyy is called a unit NVS, 
where 1 < i € n. Let Pyy be a NVS of the universe U where Vu; € U, Tony (x) = [0,0], 
Tony (x)= [1,1], Fony (x) = [1,1], then ®yy is called a zero NVS, where 1 < i < n. 


DEFINITION 2.3. (see [22]) Let Ayy and Byy be two NVSs of the universe U. If 
Vui € U, x = " - " 
(1) Tayy (ui) = TByy (ui), (2) TAyy (ui) = TByy (ui) and (3) Fay (ui) = FByv (ui). 


then the NVS Ayy is equal to Byy, denoted by Any = Byy, where 1 € i € n. 


DEFINITION 2.4. (see [22]) Let Ayy and Byy be two NVSs of the universe U. If 
Vu; € U, 
(1) Tayy (ui) < Tay (ui), (2) Inv (ui) > IByy (ui) and (3) Fany (ui) 2 Fay (ui). 


then the NVS Ayy is included by Byy, denoted by Ayy C Byy, where 1 <i<n. 


DEFINITION 2.5. (see [22]) The complement of a NVS Ayy is denoted by A^ 
and is defined by T£, (x) -[1- T*,1-T f (x) [1-7 1*5,1-r ] and Fi, (x) = 
[1—-F*,1—F-]. 


DEFINITION 2.6. (see [22] The union of two NVSs Any and Byy is a NVS Cyy, 
written as Cyy = Any UByy, whose truth-membership, indeterminacy-membership and 
false-membership functions are related to those of Ayy and Byy given by 


fo. (x) = [max (I. ms S „max (0. ed 2 
Foy (2) = [min (1, 15, ) min (Thy fd) | and 


ANV y? Auyx? Buvx 
a ae eee - - ; + + 
Fey (x) = [min TE min (ES idis) 


DEFINITION 2.7. (see [22]) The intersection of two NVSs Ayy and Byy is a NVS 
Cyv, written as Hyy = Any (1Byy, whose truth-membership, indeterminacy-membership 
and false-membership functions are related to those of Ayy and Byy given by 


fu, (x) = [min (Tj... Ta min (Tg... m4...) . 
Inyy, (x) = [max (ae ye O ue 
Fy 


Faw (x) = [max d) ymax Cee PN 


DEFINITION 2.8. (see [22]) Let U be an initial universal set and let E be a set of 
parameters. Let NV (U) denote the power set of all neutrosophic vague subsets of U and 


let A C E. A collection of pairs (F,E) is called a neutrosophic vague soft set {NVSS} 
over U where F is a mapping given by 


F:A— NV(U). 


Let Ube a universe, E a set of parameters, X a set of experts (agents), and O a set of 
opinions. Let Z =E xX x OandA C Z. 


DEFINITION 2.9. (see [23]) A pair ( E, A ) is called a soft expert set over U, where 
F is a mapping given by 


F:A-— P(U) 
where P(U ) denotes the power set of U. 


Let Ube a universe, E a set of parameters, X a set of experts (agents), and 
O = {1 = agree,0 = disagree}a set of opinions. Let Z = Ex X x Oand A CZ. 


DEFINITION 2.10. (see [27]) A pair ( F, A ) is called a neutrosophic soft expert set 
(NSES in short) over U, where F is a mapping given by 


F:A—P(U) 
where P(U ) denotes the power neutrosophic set of U. 


DEFINITION 2.11. (see [27]) Let (F, A) and (G, B) be two NSESs over the common 
universe U. (F, A) is said to be neutrosophic soft expert subset of (G, B) , if A C B and 
Tr(e)(X) € Toe (X), Ip (X) € Ia (X), Fr(e)(X) 2 Fale (X) Ve €A, X eU. 


We denote it by (F, A)C(G, B) . 


(F, A) is said to be neutrosophic soft expert superset of (G, B) if (G, B) is a neutro- 


sophic soft expert subset of (F, A) . We denote by (F,A)2(G,B) . 


DEFINITION 2.12. (see [27]) Two ( NSESs ) , (F, A) and (G, B) over the common 
universe U are said to be equal if (F, A) is neutrosophic soft expert subset of (G, B) and 
(G, B) is neutrosophic soft expert subset of (F, A) .We denote it by (F,A) = (G,B) . 


DEFINITION 2.13. (see [27]) NOT set of set parameters. Let E = (—e1,€5,...e,] 
be a set of parameters. The NOT set of E is denoted by ~E = (-e1,^e», ...-e4). 
where-e; = not ej, Vi. 





DEFINITION 2.14. (see [27]) The complement of a NSES (F, A) denoted by (F,A)* 
and is defined as (F,A)* = (F*,^A) where F° : =A > P(U) is mapping given by 
F*(x) = neutrosophic soft expert complement with Tpe(x) = Fr(x), Trex) = Lex); 
Fre(x) = Tr(x) : 


DEFINITION 2.15. (see [27]) An agree-NSES (F,A) over U is a neutrosophic soft 
expert subset of (F, A) defined as follow 


(F.A ={F\(m):me Ex X x (1]) 


DEFINITION 2.16. (see [27]) A disagree-NSES (F,A)o over U is a neutrosophic 
soft expert subset of (F, A) defined as follow 


(F,A)o = (F(m) : me Ex X x (0]) 


DEFINITION 2.17. (see [27]) Let (H, A) and (G, B) be two NSESs over the com- 
mon universe U. Then the union of (H, A) and (G, B) is denoted by (H,A)U(G,B) 
and is defined by (H,A)U(G, B) = (K,C), where C = A UB and the truthmembership, 
indeterminacy-membership and falsity-membership of (K,C) are as follows: 


T oe ioe as 
Ty (e)(m) = G(e) (m), ife c B—A, 
max (Ty(e)(m), Tee) (m)), ifec AnB, 

TH(e)(m), ife € A—B, 

Inge) (m) = 4 Tate) m), ife € B—A, 
see. ifec ANB, 
wl WE 
H(e) mM) = G(e) M), ifec B—A, 
min (Fg(o (m), Foe, (m)); if e € ANB. 


DEFINITION 2.18. (see [27]) Let (H, A) and (G, B) be two NSESs over the com- 
mon universe U. Then the intersection of (H, A) and (G, B) is denoted by (H,A)A(G,B) 
and is defined by (H,A)'(G, B) = (K,C), where C = ANB and the truth membership, 
indeterminacy-membership and falsity-membership of (K,C) are as follows: 


Tie (m) = min (Tye) (m), Tere) (m)) 


Ino (m) +s (m) 
Ikm) = 2 2 a9 





Fx(e)(m) = max (Fyie)(m), Faq (m)), if ee ANB 


DEFINITION 2.19. (see [27]) AND operation on two NSESs. Let (H, A) and (G, B) 
be two NSESs over the common universe U. Then AND operation on them is denoted by 
(H,A)A(G, B) and is defined by (H,A)A(G, B) =(K,A x B), where the truth-membership, 
indeterminacy-membership and falsity-membership of (K,A x B) are as follows: 


Tk(a,p)(m) = min (Tg(g)(m); Ta(gy(m)) 


Ina (m) + Igqg)(m) 
Ig(o.py(m) — (a) 3 (B) 





Fy(g,py(m) = max (F(a) (m), Fog) (m)), Va € A, VB € B 


DEFINITION 2.20. (see [27]) OR operation on two NSESs. Let (H, A) and (G, B) 
be two NSESs over the common universe U. Then OR operation on them is denoted by 
(H,A)V(G,B) and is defined by (H,A)V(G, B) 2(O,A x B), where the truth-membership, 
indeterminacy-membership and falsity-membership of (O,A x B) are as follows: 


To(a,p)(m) = max (Ty) (m), Tog) (m)) 


Inia (m) + Igqgy(m) 
Tova,p)(m) = H(a) 2 G(B) 





Fova,p)(m) = min (Fg(o)(m), Fog) (m)), Va € A, YB € B 


3. Neutrosophic Vague Soft Expert Set 


In this section, we introduce the definition of a neutrosophic vague soft expert set and 
give basic properties of this concept. 


Let Ube a universe, E a set of parameters, X a set of experts (agents), and 
O = {1 = agree,0 = disagree}a set of opinions. Let Z = Ex X x Oand A CZ. 


DEFINITION 3.1. A pair ( F, A ) is called a neutrosophic vague soft expert set over 
U, where F is a mapping given by 


F:A— NV! 


where NV" denotes the power neutrosophic vague set of U. 


Example 3.2. Suppose that a company produced new types of its products and 
wishes to take the opinion of some experts about concerning these products. Let 
U = ([u1,u2,u3,u4) be a set of products, E = (e1,e2) a set of decision parameters where 
e;(i = 1,2) denotes the decision easy to use, and quality, respectively, and let X = {p,q} 
be a set of experts. Suppose that the company has distributed a questionnaire to three 
experts to make decisions on the companys products, and we get the following: 





F (e1,p,1) = Í aE T-1971:9293:9303] , 





(0:5:0:6:0:3.0/7:10:,0.5] , TOSTO LOOO) 





F (e1,q,1) = {ammeter 10:2:0:41:0:2.0:41:0:6,0:8] > 





[OOS OSOT OSI) T0:507:10:2:0: 0:304] l, 





F (e2,p,1) = [cde 1020310245310 0:3] > 





(0:503 19-107] 9-19:4] , 102:01/02,0519:60:8] ) 





F(e5,4,1) = [exse (0:1035/02:01 1/7033] > 





TOTO3E307: 0303] ’ T0237:0:20:10:30:8] t 





F (e1, p,0) = (armen (0/703 :105:0310-.0:3] > 





TOTO2:10304:10-803] , T003:0:0:10-75:8] ) 





F (e1,4,0) = Leti OERA OERI AERE , 
uq 


OS OR GOT OLOS) ? (00-1,0:2];[0-4,0:5];[0-8,0.9]) 5 








F (e2, p,0) = Í ra T (/75:31:0:03:19-203] , 





(0:.0:41:0:5.0/7:0:6,0:9] ’ [10.5.0.8][0.2.0.5];02,0.5) 





F (e2,q,0) = EEE WSO FI08.0 0405) , 





T0:5071:10:607: 0:304] ’ TX 03:020: 1-10] n 


The neutrosophic vague soft expert set (F, Z ) is a parameterized family 
{F (ei), i = 1,2,3,...} of all neutrosophic vague sets of U and describes a collection of 
approximation of an object. 


DEFINITION 3.3. Let (F, A) and (G, B) be two neutrosophic vague soft expert sets 
over the common universe U. (F, A) is said to be neutrosophic vague soft expert subset 
of (G, B) if 


l. AC B 
2. VE € A, F(€) is a neutrosophic vague subset of G(e€). 


This relationship is denoted by (F,A)C (G, B). In this case (G, B) is called a neutrosophic 
vague soft expert superset of (F, A) . 


DEFINITION 3.4. Two neutrosophic vague soft expert sets (F, A) 
and (G, B) over U are said to be equal if (F, A) is a neutrosophic vague soft expert subset 


of (G, B) and (G, B) is a neutrosophic vague soft expert subset of (F, A). 


Example 3.5.Consider Example 3.2. Suppose that the company takes the opinion of 
the experts once again after a month of using the products. Let 


A= {(e1,p, 1), (e1,4,0)} and B = {(e1,p,1), (61,4,0), (e2,p,1)} 


Clearly A C B. Let (F, A) and (G, B) be defined as follows: 


(F,A) = { (lenp, 1), { ROR OT 0-20:3] [OO 205 50505) > 








AAEE , TOXOTER-LO2E0:0:8] \) ’ 





((e1,4,0), { T0:5:03:0:2:02: 0-104] , T0753:03 03:10:03] > 





ROIs 0A wp , T03:03:05 08: 0-10:3] \) ) , 





(G,B) = { ((enp, 1), { W305 01.03 0.107)" (0:50:7:02.0.5:0:30:5] , 





[050.6] 03 0.7;[04.05)° TOSTO LOOO ) , 





((e1,4,0), { (0/753 5:9203519-103] , (03:03 1:204519-10:2] , 





T0333:-103E- T0] TOROS 045-102] , 


(lenp, 1), { TO102502341 03:03] , 1075:3:0303102:0:3] , 








(80:8: -1.0451920:2] ’ 1050605 060405] \) ) Ý 
Therefore (F,A)Č(G,B). 
DEFINITION 3.6. An agree-neutrosophic vague soft expert set (F,A); over U is a 
neutrosophic vague soft expert subset of (F, A) defined as follow 
(F,A)1 ={Fi(m):meExX x {1}} 


Example 3.7. Consider Example 3.2. Then the agree-neutrosophic vague soft expert 
set (F,A), over U is 





(F,A); = { (lep, 1), { T02:0:8:-103102:0:8] * TOT37:0203 50303] $ 


O50 F03.07 0405) , TOSO) » , 








(lena, 1), { 103031030: 1-102] , 102:0410:2:02:0:60:3] > 





TOOS 0ST ; T0:5:071:0:20:0:30:4] » 





(lenp, 1), { T0303 OOOO , TODOS ODO SOS) , 





ua uA 
(10.6,0.9];[0.1,0.7];[0-1,0-4]) * ([0.2,0.4];[0-2,0.2];[0.6,0.8]) \) ’ 





(leza, 1), { AOD OA AOS) OOS OIA GOTO) " 





(19359507 050.9) , T0:2:07:0:2.0:0:3,0:8] ) 3 


DEFINITION 3.8. A disagree-neutrosophic vague soft expert set(F,A)o over U is a 
neutrosophic vague soft expert subset of (F, A) defined as follows: 


(F,A)o = {Fo(m) :m € E x X x (0]) 


Example 3.9. Consider Example 3.2. Then the disagree-neutrosophic vague soft 
expert set (F,A)o over U is 





(F,A)o = {((e :p,0), { [010702035 03,09) (0:703]:/0:5 0:5: 0-103] , 





T19210304:03:03] ’ T0203:10:2:0:0-70:8] \) , 





((e1,4,0), { (0:2:03:0:.0:5:0-70:8] , (0:5:071:0:3:0:4:0:3,0:5] , 





(0-5:0:3:10:6071:/0:2:0:5] , TO-TO2T: 0-105: 0.80.9] \) , 





((e2.7,0), { TOTOO 03003] , (0:79:8:10:40:5]/02,0:3] , 





(1-1.010:5:0/7:/0:6,0:3] ’ 10:50:3:0:2.0.5:0:2.0.5] \) ’ 





((e2,4,0), { {10:7.0.8];[03.0.4};0.2.0.3) , 0:5.0.6;[0.8.0.9] 0.4.0.5) , 





T05:07:0:071:0:30] T0X03:10:20: 1-10] ) 


4. Basic Operations on Neutrosophic Vague Soft Expert Sets 


In this section, we introduce some basic operations on neutrosophic vague soft expert 
sets, namely the complement, union and intersection of neutrosophic vague soft expert 
sets , derive their properties, and give some examples. 


We define the complement operation for neutrosophic vague soft expert set and give 
an illustrative example and proved proposition. 


DEFINITION 4.1 The complement of a neutrosophic vague soft expert set (FA) is 
denoted by (F,A)* and is defined by (F,A)° = (F^,A) where F^ : A > NV" 
is a mapping given by 
F*(a)-—c(F(a)),va € A 


where č is a neutrosophic vague complement. 


Example 4.2 Consider Example 3.2. By using the basic neutrosophic vague com- 
plement, we have 


(FZ)* 


Il 





{ (e ,P,1), { TOTO ROT OTOL) ’ T03:03:0:5 0:3: - 107] , 





T0:03103071:0:50:8] , TOOTS OOS » 





(lena, 1), { [0.1.0.3]; [0.6.0.7 0.8.0.5) , (0:5:0:3]:0:6.0:8: 02.04) , 





(0-5:1:6:3:055:/60:5] , 10:3:0:41:0:6.0:8]:10:6,07] » , 


u: 


(lenp, 1), { 107070570305) , (10:5,0-8]:0-5.0:8:]0.2.0.5] , 








(-1.010:3:0:5]:/0:6,0:3] ’ 10:6,0:8]:0:8.0:8:10:2,0:4] \) ’ 





(leza, 1), { 10:1:0:6:0:6.09]0-2:0:8] , 10/703 :10.6.0:8] 0-033] , 





T0303 10:30:13] T0303: 0:608: 10-2077] ’ 





((e1,7,0), { T03:03107703:- 107] , TET9310:503:0:703] > 





OSOE OOTO , TOTORO OTOL) \) , 





((e1,4,0), { 10733:05712.03] ’ T03:03:0:507:0:3077] a 





(0205103040508) [08.0.9] ]05.0.6;0.103) , 


u 


((e2,7,0), { (809197707: 19-103] , (10:2,0.31:0-5:0.6:0.7.0.8] , 








{10:6:0.9;[0:3.0.5][0.1,0.4) ’ (0:20:5:0:5.0.8:0.5,0:8] \) ’ 


((e2,4,0), { [Oss SOTTO) , T0303: -1921]05:0:8] > 








10:30:10: 04:06:07] , T01921106.08]:1080:9] \) ) : 
Proposition 4.3. If (F, A) is a neutrosophic vague soft expert set over U, then 
(FA) = (FA) 
Proof. From Definition 4.1. we have (F,A)° = (F°,A) where F°(a@) = I — 
F(a), Va € A. Now, ((F,A)*°)° = ((F°)°,A) where (F°)°(a@) =1—(1—F(a)), Væ € A 
- F(a), Va c A. 


We define the union of two neutrosophic vague soft expert sets and give an illustra- 
tive example. 


DEFINITION 4.4 The union of two neutrosophic vague soft expert sets (F, A) and 
(G, B) over U , denoted by(F,A)U(G,B) , is a neutrosophic vague soft expert set (H,C) 
where C C AUB and Ve € C, 


F(é), ife CA—B, 
(H,C) 2 4 G(&), ife € B—A, 
F(e)UG(e), ifee Ane. 


where U denote the neutrosophic vague set union. 
Example 4.5 Consider Example 3.2. Let 
A= {(e1,p,1),(€1,4,0), (e1,p,0)} and B = {(e1,p,1), (e1,9,0), (e2,P,1)} 
Suppose (F, A) and (G, B) are two neutrosophic vague soft expert sets over U 


such that: 


(F,A) = { (enp, 1), { [OT OR 03:203] T01:971:0:2:0:3:0:30:8] > 








TOTOE O00) ’ TOO OL O20 0E) \) ’ 





(ene Locas 92:57; [0-1,0-9]) * (0-2,0.8]: 93937 [0:20.6]) * 





2.0. 
ROMs 0A OOS (10:5,0.6]; 95:03]: [0:4,0.5]) rt) 


uz 


((e1,7.0), { quan 8]; 010A; [0:2,0.5] * ([0-4,0.9]: 03.03]: [0.1,0-6]) ° 








T02393590108:070:3] ’ T0337: 0-108: 0303] ) , 





(G,B) — { ((enp, 1), { T03:0:85 99-19-31 -1077] TOSOTODOSOSOS) * 





T033:31:0307:020:3] ’ (ORIOL TOI) » , 


u» 


((e1.4.0). { ION PII O09) TOX03E0202: 0-10] " 








OOO TOOT LOI , TOROS 051-102] 





(tex 0D. Cro 92:57; [0:6,0-9]) ? |! T639:3103.03102:03] , 


Osos AOZ ’ T0303: 0:5 08: 0-10:3] \) ) i 





By using basic neutrosophic vague union , we have(F,A)U(G,B) = (H,C) where 





(H,C) = { (lep, 1), { [07.08] 0-1 03:02:03] (0-5071102:0:5:0:3:0:5] , 





10:5:0:81:0:3:0/7:/0:20:5] ’ (0:3:1:6-1.021:60:2] » , 





((e1.4,0).{ oe 1,0.9]; 0203; [0.1,0.9]) ^ (10:8,0:9]; 0204; [0.1,0.2]) ° 





1039311031101 , T0X 03:030: -10] 





((e1.7.0), ros 8f: VT; [0:2,0.5]) * 10.4,0.9]; 933] [0.1,0.6]) ^ 





T02:931010:8:0/70:3] ’ T0337: 0-108: 0S05) \) ) , 





UL (0. 20. 7];[0.6,0.9]) ? WSO RO3.03 0205) , 





T033:359-1050:202] ’ T0:303:0:5 060405) \) ) 3 


We define the intersection of two neutrosophic vague soft expert sets and give an 
illustrative example. 


DEFINITION 4.6 The intersection of two neutrosophic vague soft expert sets (F,A) 
and (G, B) over a universe U, is a neutrosophic vague soft expert set (H,C) , denoted by 
(F, A) (G, B) , such that C = AUB and Ve € c 


F (e), ife € A—B, 
(H,C) = G(e), ifecB—A, 
F(e)'iG(e), ife €ANB. 


where f? denoted the neutrosophic vague set intersection. 


Example 4.7 Consider Example 4.5.By using basic neutrosophic vague intersection 
, we have (F,A)M (G, B) = (H,C) where 





(H,C) = { ((enp, 1), { (03:0:8:0- oa O-.07] (0:1:0/7:02:031]:3:0:8] , 





TET92:0:$07:0:03] TOXO3TE-102: 00:6] ) ’ 





((e1,4,0).{ a 10.9]; 02.04) [0.1,0.9]) ?  WAORO3.05] 0.20.6) , 





so I03.04 19-102] , (0:30710:1.0:8]93:0:5] 





((e.0,9) mss 8]; 010A; [0:2,0:5] * (ea: T30]; [0-1,0.6]) 





0. 
[0.2.0.3] [0.4.0.6] 0.7.08)" ([0.5,0.7];[0. à 0. 6];[0.3,0.5]) ) 





(eno Ua (0. 20. 4];[0.6,0.9]) " ' 1050303 050203] , 





T033310-10410:202] , T03:03:0:5 08: 0-10:3] ) ) ; 


5. AND and OR Operations 


In this section, we introduce the definitions of AND and OR operations for neutrosophic 
vague soft expert set , and derive their properties. 


DEFINITION 5.1 Let (F, A) and (G, B ) be any two neutrosophic vague soft expert 
sets over a soft universe ( U, Z ). 
Then " ( F, A) AND (G, B )" denoted (F,A)A(G,B) is defined by : 


(F,A)A(G,B) = (H,A x B) 


where (H,A x B) = H (a. B), such that H(a, B) = F(a) G(B), forall(a,B) cAxB. 
And N represent the basic intersection. 


DEFINITION 5.2 Let (F, A) and ( G, B ) be any two neutrosophic vague soft expert 
sets over a soft universe ( U, Z ). 
Then " ( F, A) OR (G, B )" denoted (F,A)V(G, B) is defined by : 


(F,A)V(G,B) — (H,A x B) 


where (H,A x B) = H (œ, B), such that H(a, B) = F(a) UG(B), forall(a,B) CAxB. 
And U represent the basic union. 


Proposition 5.3 If ( F, A)and( G, B) are two neutrosophic vague soft expert sets over 
a soft universe ( U, Z ). Then, 


1. ((F,A)A(G,B))*° = (F,A)°V(G,B)* 
2. ((F,A)V(G,B))*° = (F,AYA(G,B)* 


Proof (1) Suppose that (F, A) and (G, B) are two neutrosophic vague soft expert sets 
over a soft universe (U, Z) defined as: 
(F, A)=F (a) forall a € A C Zand(G,B) = G(B) forall B € B CZ. Then by definitions 
4.8 and 4.9 it follows that: 


((F,A)A(G, B) = ((F(a)^G(B))* 


(2) The proof is similar to that in part(1)and therefore is omitted. 


6. Conclusion 


In this paper, we reviewed the basic concepts of neutrosophic vague set and neutro- 
sophic soft expert set, and gave some basic operations on both neutrosophic vague set 
and neutrosophic soft expert set, the concept of neutrosophic vague soft expert set was 
established.The basic operations on neutrosophic vague soft expert set, namely comple- 
ment, union, intersection, AND, and OR operations, were defined. Subsequently, the ba- 
sic properties of these operations such as De Morgans laws and other relevant laws per- 
taining to the concept of neutrosophic vague soft expert set are proved. Finally, we in- 
tend to further explore the applications of neutrosophic vague soft expert set approach 
to solve certain decision making problems. This new extension will provide a signifi- 
cant addition to existing theories for handling uncertainties, and lead to potential areas 
of further research and pertinent applications. 
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